Summary
The ot-tocopherol content of different meat cuts was examined. Chicken thigh had the highest vitamin E content, followed by chicken breast and pork shoulder (p < 0.05). The lowest concentrations were found in longissimus dorsi muscle from pork, beef, veal and in beef shoulder. Considering the average daily lean meat consumption (105 g) in Switzerland, recommendation for daily vitamin E intake was met to3%.
Supplementation of 200 mg ~t-tocopherol acetate/kg feed to pigs and laying hens significantly increased the o~-tocopherol content in all examined products. The ot-tocopherol accumulation differed according to the following ranking: egg yolk > liver > adipose tissue > musculus longissimus dorsi. The ot-tocopherot:energy ratios were 28.8, 7.3, 0.9 and 1.2 mg/MJ for egg yolk, liver, adipose tissue and tongissimus dorsi muscle of the vitamin E supplemented groups, respectively. The results showed that meat, with the exception of chicken thigh, is not an important supplier of vitamin E, not even from animals fed a vitamin E enriched diet. Egg yolk became a good source of vitamin E for human nutrition by dietary modification.
Introduction
The main function of vitamin E (ct-tocopherol) is to protect susceptible cellular structures, especially polyunsaturated fatty acids in cell membranes, against damage from oxygen-free radicals. Foods rich in vitamin E are those from plant origin like seed oils, vegetables and whole grains. Most animal products are poor sources of this vitamin (14). However, feeding practices have changed in the past years and vitamin E supplementation of animal diets has garnered interest. Many studies (2, 3, 10) show that supplemental dietary vitamin E improves meat quality by reducing lipid oxidation and enhancing color stability. It is also well known that vitamin E deposits in certain animal tissues. Regarding human nutrition, limited information exists about the vitamin E supply of products from supplemented animals.
The objective of the present study was to examine the ct-tocopherol content of lean meat available in Switzerland. We also studied the efficacy of the same dietary vitamin E supplementation to pigs and laying hens in order to increase the ct-tocopherol content of the respective animal products and their vitamin E supply for human nutrition.
Materials and methods

Comparison of different meat cuts
The following meat cuts were purchased from different supermarkets and butcher's shops in Zurich (Switzerland): pork (chop and shoulder), beef (prime rib and shoulder), chicken (breast and thigh) and veal (chop). Sample size of every meat cut was 25 pieces. The meat cuts were transported to our laboratory, where the longissimus dorsi muscle (1.d.m.) from beef prime rib and chop (pork and veal) was immediately separated. The other meat cuts were trimmed of visible fat, skin and connective tissue. The lean meat samples were cut into pieces. The samples were stored at -20 °C until the analytical procedure was performed.
Trial with pigs
Twelve growing pigs (castrates) were divided into two groups of six. The animals were fed a basal diet based on barley (35 %), maize (30 %), soybean meal (10 %) and sunflower meal (10 %). The remaining ingredients were potato protein, animal fat, lysine, minerals and vitamins. The diet of the control group was not enriched with ct-tocopherol and the diet of the vitamin E group was supplemented with 200 mg ct-tocopherol acetate/kg feed. The analyzed ct-tocopherol concentrations in the diets were 15 mg/kg and 258 mg/kg feed for the control and vitamin E group, respectively. Water and feed were given ad libitum. The pigs were fattened from 25 kg to 105 kg body weight. The animals were slaughtered in a local abattoir. The liver was immediately removed and cooled. At 24 h postmortem, chops (1.d.m.) and adipose tissue samples were obtained.
Trial with laying hens
Ten laying hens were divided into two groups of five and fed either a basal diet or the basal diet supplemented with 200 mg a-tocopherol acetate/kg feed. The basal diet was composed of wheat (30 %), maize (30 %), soybean meal (15 %) and sunflower meal (10 %). The remaining ingredients were animal fat, lysine, methionine, minerals and vitamins. The analyzed a-tocopherol concentrations in the diets were 15 mg&g feed for the control and 213 mg/kg feed for the vitamin E group. Water and feed were given ad libitum. After the diets were fed for 4 weeks, one egg of every hen was collected and stored at 4 °C until analysis.
Chemical analysis, calculation and statistical methods
The ct-tocopherol content was determined by the method of Rettenmaier and Schiiep (17) . For calculating the vitamin E:energy ratio (mg/MJ) of the different samples, the median and the energy values of Souci et al. (18, 19) were used. The vitamin E allowances recommended (women: 1.4 rag/ MJ, men: 1.2 mg/MJ) do not consider preparation losses, whereas the recommendation for daily vitamin E intake (13 mg/day) takes into account preparation losses of 10 % (8).
The statistical per capita meat consumption (slaughter weight) in Switzerland was the basis for calculating the average lean meat consumption. A percentage of lean meat of the slaughter weight of 55 %, 65 %, 66 % and 50 % for pork, beef, veal and poultry, respectively was considered. About 85 % of the poultry meat consumed was chicken (20).
To calculate significant differences (p < 0.05) in o~tocopherol content of different meat cuts, the analysis of variance (ANOVA) was computed by using Statgraphics 5.0. Significance of means was determined using Bonferroni's Multiple Range Test. The Mann-Whitney U-test was employed to determine differences in the ct-tocopherol content of animal products between the control and the vitamin E groups.
Results and discussion
In Table 1 the ct-tocopherol content and ct-tocopherol:energy ratio (mg/MJ) of different meat cuts available in Switzerland, are shown. Chicken thigh was the meat cut with the highest ct-tocopherol content, followed by chicken breast and pork shoulder muscles (p < 0.05). Our
